Docosahexaenoic acid increases the expression of oxidative stress-induced growth inhibitor 1 through the PI3K/Akt/Nrf2 signaling pathway in breast cancer cells.
Oxidative stress-induced growth inhibitor 1 (OSGIN1), a tumor suppressor, inhibits cell proliferation and induces cell death. N-6 and n-3 PUFAs protect against breast cancer, but the molecular mechanisms of this effect are not clear. We investigated the effect of n-6 and n-3 PUFAs on OSGIN1 expression and whether OSGIN1 is involved in PUFA-induced apoptosis in breast cancer cells. We used 100 μM of n-6 PUFAs including arachidonic acid, linoleic acid, and gamma-linolenic acid and n-3 PUFAs including alpha-linolenic acid, eicosapentaenoic acid, and docosahexaenoic acid (DHA). Only DHA significantly induced OSGIN1 protein and mRNA expression. DHA triggered reactive oxygen species (ROS) generation and nuclear translocation of Nrf2. LY294002, a PI3K inhibitor, suppressed DHA-induced OSGIN1 protein expression and nuclear accumulation of Nrf2. Nrf2 knockdown attenuated DHA-induced OSGIN1 expression. N-Acetyl-l-cysteine, a ROS scavenger, abrogated the DHA-induced increases in Akt phosphorylation, Nrf2 nuclear accumulation, and OSGIN1 expression. DHA induced the Bax/Bcl-2 ratio, mitochondrial accumulation of OSGIN1 and p53, and cytochrome c release; knockdown of OSGIN1 diminished these effects. In conclusion, induction of OSGIN1 by DHA is at least partially associated with increased ROS production, which activates PI3K/Akt/Nrf2 signaling. Induction of OSGIN1 may be involved in DHA-induced apoptosis in breast cancer cells.